Proton magnetic resonance spectroscopic creatine correlates with creatine transporter protein density in rat brain.
Creatine (Cr) is an amino acid, which upon phosphorylation is utilized as an energy reservoir in cells with high-energy demand. The ongoing catabolism of creatine to creatinine requires a permanent creatine replenishment into the cells. Because neurons themselves cannot synthesize creatine, they have to take it up via the creatine transporter (CrT). Thus, the concentration of intracellular Cr available for the Cr/PCr shuttle system depends on the expression level of CrT protein. The proton magnetic resonance spectroscopy (MRS) creatine peak (total creatine=tCr) constitutes of two metabolites, namely Cr and phosphocreatine (PCr). We have quantified the level of CrT protein expression with western blotting and compared it to tCr content as estimated by in vitro MRS in Sprague-Dawley rats. Under the assumption of hemispheric symmetry, we took identical samples from left and right hemisphere, which were used for in vitro MRS (tCr) and for western blotting (CrT), respectively. Altogether, it was possible to take 90 corresponding brain samples from 31 animals. A Pearson linear regression analysis for CrT and tCr revealed p<0.0001, explaining 14% of the variance. Since MR-detectable alterations of tCr in the human brain are widespread (e.g. in most major psychiatric disorders proton MRS detectable tCr alterations have been described as regionally and usually state dependent) it is stringent to elucidate their meaning. An influence of tCr on the brain's energy regulating system seems plausible.